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background: Although the influence of obesity and physical activity on left atrial (LA) and left ventricular (LV) size has been documented in adults, 
there is limited information in healthy children. In particular, previous studies in children have assessed the relationship between adiposity and LA 
and LV size have not accounted for the potential confounding effects of physical activity and cardiorespiratory fitness. We sought to investigate the 
effect of fat mass on LA and LV structure in healthy pre-adolescent children, accounting for the effects of physical activity and cardiorespiratory 
fitness.
methods: In this community-based prospective cohort study of Australian pre-adolescent children, we assessed fat mass by dual-energy X-ray 
absorptiometry; physical activity by 7-day pedometer count; cardiorespiratory fitness by 20-m shuttle run; pubertal development by Tanner stage; 
and LA volume, LV volume and LV mass by transthoracic echocardiography at baseline and after a median follow-up period of 2 years.
results: Of the 546 children (10.1 ± 0.3 years at baseline) who completed all assessments and had no cardiac disease or chronic illnesses such 
as diabetes mellitus, 278 (50.9%) were boys. With adjustments for confounding variables including body size and pubertal development, fat mass 
was associated with an increase in LA volume (p<0.007 for boys and girls), LV end-diastolic volume (p=0.007 for boys; p<0.001 for girls) and LV 
mass (p=0.009 for boys; p<0.001 for girls). These relationships were not attenuated by the effects of physical activity and cardiorespiratory fitness.
conclusion: Increased adiposity augments the age-related increases in LA size, LV size and LV mass. These findings provide novel data that are 
needed to identify the mechanisms by which obesity-related metabolic disease may lead to the development of cardiovascular disease in adulthood.
